OILY INK FOR WRITING INSTRUMENT 



BACKGROUND OF THE INVENTION 

Fiflt^nfth^ Tnvftntion 

The present invention relates to an oily ink, particularly an oily ink 
designed for writing instruments. The present invention relates to a gel- 
type oily ink which can he suitably used for correction tools including 
correction pens, oil-type ball-point pens, paint markers and tiie hke. 

I^P^rription of the Prior Art 

Heretofore, as an oily ink for writing instruments, paint markers using 
aluminum powder pigments, correction pens containing titanium dioxide, 
and the like have been proposed. In addition, with regard to the oily ink, 
there are various types of constructions for the correction pens, including 
pen-types, bottie-types with brush coatings, and the like. These lypes share 
the common characteristics of having a stirrer made of a metaUic ball built in 
the container in order to redisperse the colorants by stirring the ink itself. 
That is. in the conventional paint markers or ball-point pens, when they are 
left in a setded state, colorants including aluminum powder pigments or 
titanium dioride setUe in the ink within the container and tiie functions as 
paint markers or baU-point pens cannot be fuUy realized. Therefore, it has 
been necessary for the users to redLsperse the colorants that settie and 
separate in the container, in order to restore the initial dispersed State. 

Japanese Unoxaiimied Patent PubUcation No. 6-264012 proposes a 
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correction fluid compoimding montmoriUoaite - type day mineral in order to 
prevent the sedimentation of the colorants as an opacifying agent and 
maintain the redispersibility of the system. Japanese Unexamined Patent 
Publication No. 7-173417 proposes a correction fluid compounding a fluorine 

5 metallic mica. 

However, in the case of such conventional oily ink compositions, 
sedimentation layers are sometimes formed at the bottom nf the ink when 
left in a settled state for a long period of time although the compositions • 
prevent the colorants from settling as much as they can. Therefore there is 

10 litae difference from the conventional oily ink in that redispersion has to be 
considered. Moreover, and in particular, when the clay mineral or fluorine 
metaUic mica is compounded beyond a certain level for thickening the 
viscosity, the ink compositions have become gel-type, thereby making it 
impossible to obtain smooth coated fihns when coating. 

16 Regarding this point, the same thing can be said about an oily ink 

composition used for oil-type bafl-point pens or paint markers as well as 
correction tools including correction pens and the like, and the provision of 
such an oily ink as can prevent sedimentation of the colorants while 
maintaining writing performance is desired in that field, too. 

20 Further, in conventional oil-type ball-point pens, particularly in ball- 

point pens using a white-colored oUy ink, hke general baU-point pens using a 
black-colored ink. solvents with high boiling point are used . thereby causing 
tlu- problem of not drying when writing with sucJi an ink on a non-absorbent 
surface although when writing on an absorbent surface like that of paper 

25 aud the hke. drj'ing can be seen only apparently. Moreover, the fact is that 
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the nuidiiy is very bad and has no practicality in coating on a surface , 
especially thickly on a surface. 

SUMMARY OF THE INVENTION 
It is.therefore.desirable to provide an oily ink composition that is not 
5 inclined to sedimentation and that dose not necesitate redispersion of its 
coinponents.This is desirably provided by an oily ink for writing instruments 
comprising 

a , a colorant, 

b . a resin, 

10 c . an organic solvent and 

d . a gelling agent, 
wherein the said gelling agent comprises a soluble gelling agent with a 
solubility of from about 0.1 to about 20 % by weight at the temperature of 20 
•C to the said organic solvent, and the viscosity of the ink is not less than 700 

15 mPa-s when the rate of shear is 0.1(l/s) and not greater than 500 mPa's 

when the rate of shear is I00(l/s) 

BRIEF DESCRIPTION OF THE DRAWING 
Figure 1 is a schematic sectional view showing one embodiment of a 
correction pen in accordance with the present invention. 
20 Figure 2 is a schematic sectional view showing another embodiment of 

a correction pen in accordance with the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
As Q result of intensive studies for achicxang the aforomenUoned 
disercd outcomes.an oily ink for writing instruments m accordance with the 



present invention comprises. 

a . a colorants, 

b . a resins, 

c . an organic solvents and 
5 d . a gelling agents. 

wherein the said gelling agent comprises a soluble gelling agent with a 
soIubiHty of from about 0.1 to about 20 % by weight at the temperature of 20 
•C to the said organic solvent, and the viscosity of the ink is not less than 700 
mPa-s when the rate of shear is 0.1(l/s) and not greater than 500 mPa-s 

10 when the rate of shear is 100(l/s). 

By , the foregoing,an oily ink can be obtained that is capable of 
preventing the sedimentation of the colorants.induding titanium dioxide, 
aluminum powder pigments and the like, while maintaining a good leveling 
and writing performance. Also, an oily ink can be obtained that dose not 

15 always require one to redisperse and restir. 

Soluble gelling agents as used in accordance with the present 
invention are defined as ones providing psoudo-plastidty fluidity 
(thixotropic property) to the ink while forming a three dimensional mesh 
structure having the function of surface active agents capable of partiaUy 

20 dissolving organic solvents (carbohydrate solvents). Examples include 
gelbng agents with the solubility at the temperature of 20'C to organic 
solvents, particularly to carbohydrate solvents, is from about O.lto about 20 
% by weight, preferably from 0.1 to 14% by weight. 

By the foregoing.levehug property and writing performance can be 
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displayed by the pseudo-plasticity fluidity (thixotropic property), while 
preventing the sedimentation of the said pigment particles by taking the 
colorants, espedaUy pigment particles including the titanium dioxide, and 
the like in the foregoing dimensional mesh structure. 
5 In accordance with the present invention.an oily ink for writing 

instruments,particularly a correction inkis provided that prevent the 
sedimentation of colorants, particularly opacifying pigment particles 
including titanium dioxide by catching the colorants, especially pigment 
particles including the titanium dioxide, and the like, while maintaining the 

10 leveling property and writing performance, thereby making redispersing and 
restirrixig not always necessary. 

Also,in accordance with the present invention an oily ink for writing 
instruments is provided that is capable of drying quickly when writing on a 
non-absorbent surface as weU as a penetrating surface,jncluding paper, and 

15 the like, and having exceUence in fluidity even when coating thickly on'the 
surface. 

Gelling agents to provide pseudo-plasticity fluidity include dispersiWe 
gelling agents like bcntonite, and the like, but gelling agents useful in the 
present invention are, as pre\aou8ly mentioned, ones forming a three 
20 dimensional mesh structure (gel structure) in the ink having the surface 
activity to be partially dissolved into the organic solvents, catching the 
colorants into this three dimensional mesh structure (gel structure), while 
lowenng the viscosity by the shear force in writing process. 

The aforementioned gelUiig agents haviuR the desired surface activity 
25 include certain types of 
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metal soaps, but gelling agents used in the present invention are soluble 
ones having a solubility of from about 0.1 to about 20% by weight (preferably 
from 0.1 to 20% by weight ) in the organic solvents at the temperature of 20 
•C. That is, the gelling agents must be the ones having the molecular 
structure of polar group and non-polar group whose solubility is from about 
0.1 to about 20% by weight in the organic solvents at the temperature of 20 
•C, while providing the desired pseudo-plasticity fluidity property. 

In such gelling agents, its three dimensional structure is estimated to 
have dispersal stability in the state of high viscosity catching the colorants, 
including pigment particles and the like.within the micellar structure. And 
when a shear force is applied to the ink when writing, fluidization occurs 
with lower viscosity, thereby showing the aforementioned leveling property 
and writing performance. 

However, when the viscosity of the ink is less than TOOmPa'S with a 
shear force of 0. l(l/s), the viscosity is so low that it becomes difficult to 
achieve the satisfactory prevention of the sedimentation of the colorants, 
maybe because of the instability in catching the colorants by the pigment 
particles even though three dimensional mesh structure is formed, thereby 
sometimes requiring redispcreion by shakmg or restirring. 

On the other hand, when the viscosity of the ink is greater than 600mPa 
•s with a shear force of 100(1/8). the fluidity lowers in writing, 
making it difTicull to maintain the excollont leveliiiK property and writing 
perfonnance. 

Therefore, it is desirable for this invention L<i have viscosity of not less 
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than about 700mPa-s with a shear force of 0.1(1/8), and not greater than 
about 500mPa • s witli a shear force of I00(l/s). However, considering the 
above, 

the preferred range of the viscosity relating to this invention is not less than 
5 about 700mPa-s with a shear force of 0.1(l/s), and not greater than 500mPa 
•s with a shear force of 100(l/s),and more preferably not less than 900mPa-s 
with the shear force of 0.1(l/s) and not greater than 250mPa-s with the 

shear force of 100(l/s). 

The viscosity shown in the present invention is based on the viscosity 

10 (Pa.a) when a shear force is exerted on the ink by the rotation of the ball by 
using a correction pen having a pen-tip maintaining the ball whose tip is 
l.OOmm with a gap of 60 (tm. For example, the viscosity shown in the 
present invention is one measured by the Z20DIN rotor at a temperature of 
20°C using the reometerRS-75 manufactured by HAAKE Inc. 

15 The viscosity of this ink is desirably achieved by soluble geUing agents 

but other viscosity modifiers can be used. 

Such soluble geUing agents having these attributes can be used in this 
invention. Examples include sorbitol derivatives including dibenzyUdene 
sorbitol and the like, dextrin fatty ester, hydrogenated castor oU, 1,2- 

20 hydroxystcaric acid, gelling agents of polyethcr ester-type surfactant, and 
the like. As a soluble geUing agent, aluminum 2-ethylhexoaU: can most 
prtvferably be used. In the case of aluminum 2-ethylhexoate. it is estimated 
Uiat (1) the molecules of aluminum 2-eaiylhexoate form coordinate bonding 
duo to au.> existence of aluminum metal and (2) the throe dimensional mesh 
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structure (gd etxucture) by miceUe of the coordinate bond of aluminum 2- 
ethylhexoate is formed within the ink and (3) colorants are caught in this gel 
structure,thereby preventing the sedimentation of colorants. 

Further, it is considered that the oily inlc, in particular, the correction 
ink compounding this aluminum 2-ethymexoate, is attributed to the three 
dimensional mesh structure (gel structure) by the said miceUe, but has the 
thixotropic property of having high viscosity, which lowers graduaUy with 
the rate of shear. 

As aluminum 2-ethyIhexoate, monosoap types and disoap types can be 
cited. The composition of tha present inventioft is not limited to any one of 
the monosoap types, disoap types, and trisoap types, but to use aluminum 2- 
ethylhexoate of the disoap types alone or as a main component is preferable. 
The reason is considered as follows. In the disoap types, due to the 
molecular structure of the disoap types in the system of oily inks, it is easier 
to form a gel structure.aad.compared to the monosoap types and trisoap 
types, the dispersal stability of the colorants ( including titanium dioxide, 
coloring pigments and the like ) is particularly excellent. 

The content of the soluble gelling agents in the ink composition is not 
specifically limited. For example, it can be adjusted properly in accordance 
with the other compounds including the content or the types of solvents, 
and the like. For example, in the case of ody ink composition including 
correction Uquid using cycloaliphatic carbohydrate-type solvents, like 
mothykycluhexane and the like, the content of Uic gelling agents like 
aluminum 2-ethylhcxoate and the like, is preferably 0.05-5% by weight with 
respect to the total amount of the ink from a practical point of view. And 
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the optimum range is 0. 1-3% by weigflit with respect to Uie total amount of 
the ink. 

When gelling agents including aluminum 2-ethylhexoate are contained 
in less than 0.05 % by weight with respect to the total ink, the amount of 
5 compound is so little that the dispersal stability becomes poor and it is 
difficult to have thixotropic property since it is difficult for the oily ink 
system to form the mesh structure despite the exceflence in brush coating 
and writing performance. On the other hand, when the gelling agents 
including aluminum 2-ethylhexoate is contained in greater than 5 % by 

10 weight with respect to the total ink, the amount of compound is so much that 
the viscosity becomes too hi^ and it is difficult to obtain good brush coating 
and writing performance despite the dispersal stability and thixotropic 
property of the colorants. 

As for colorants, they are not spedficaUy limited. Various types of 

15 white-colored or colored pigments can be used. The examples include ' 
inorganic pigments, organic pigments, resin partide pigments, fluorescent 
pigments, glittering pigments. Ught storing pigments, two-tone colored 
pigments, and the like. For example, as inorganic pigments or organic 
pigmenLs. titanium dioxide, aluminum powder, brass powder, alkylene 

20 bismclamine, copper phthalocyanine pigments, threne pigments, azo 
pigments, quinacridon pigments, anthraquinone pigments, dioxane 
pigmenLs, indigo pigments, thioindigo pigments, perynone pigments, 
perylene pignit>iiLs, indolcnone pigments, azomethine pigments, and the like 
can be cntod. And aa Klittcnng pigments, glass flake pigments, metal coated 

25 pigments, and the like can be cited. As for others, as resin particle pigments. 
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resin particle pigments colored by pigments or dyes can be used. Further, 
as colorants, dyes (including direct dyes, add dyes, basic dyes, and the like) 
can also be used. These colorants can be used either alone or in 
combinations of two or more of them. 

However, titanium dioxide with large specific gravity which is poor in 
dispersal stability and has the strong indination to settle and separate at the 
bottom of the container in a settled state, can be used as the most suitable 
colorant jji carrying out the present invention. As for titanium dioxide, any 
types can be used including rutQe titanium dioxide, anatase titanium dioxide, 
and the like. However, in using a titanium dioxide for a correction liquid, 
rutile titanium dioxide with much opacifying property is particularly 
preferable. 

The colorants in this invention, particularly titanium dioxide, 
preferably comprise from 20 to 60% by weight with respect to the ink 
composition. Particularly, in case of a correction ink. colorants as 
opacifying agents preferably comprise from 30 to 60% by weight with respect 
to the total amount of the ink composition from a practical point of view and 
the optimal range is from 35 to 55 % by weight with respect to tlie total 
amount of the ink composition. When colorants as opacifjong agents are 
compounded in less than 30% by weight with r«spect to the total amount of 
the ink composition, it is difficult to obtain satisfactory opacifying power. 
When the colorants as opacifying agents are compounded in greater than 
G0% by weight with respect to the total amount of the ink compoMtion, the 
viscosity becomes so high that it is difficult to obtain appropriate brush 
coating and writing performance. As for other colorants, an appropriate 



amount may be compounded in accordance with the desired use. 

As for resins which can be used in accordance with the present 
invention , such resins may be used that show the desired solubility to the 
organic solvent, adhesion to the coated fihn forming surface or coated surface 
( written surface) or the dispersibility of the colorants. Hiat is, well known 
resins such as film forming resins, hinder resins, dispersing resins, and the 
like.and in particular, the ones having compatibility with soluble gelling 
agents induding aluxninum 2-ethylhexoate, and the like. Examples include 
alkyl phenol resin, rosin-modified resin, alkyd resin, acryl resin, unsaturated 
thermoplastic elastomer, saturated thermoplastic elastomer, vinyl alkyl 
ether resin, cychzcd rubber, petroleum resin, terpene resin, and the like . 
These can be selected appropriately in accordance with the character and the 
like of the coated film and can be used either alone or in combinations of two 
or more of them. 

The amount of the resins to be compounded is not specifically limited 
and may be decided in accordance with the concentration of the colorants, 
but these resins preferably comprise in 3-30% by weight with respect to the 
total amount of the ink composition and the optimal range is 5-20 % by 
weight with respect to the total amount of the ink composition. When these 
resins are compounded in less than 3% by weight with respect to the total 
amount of the ink composition, the fixability of the colorants to the coated 
surface lowers. When these resins are compounded in greater tlian 30% by 
weight with respect to the total amount of the ixik composition, the viscosity 
becomes so high that it is difficult to obtain appropriate brush coating and 
writing performance. 



As for organic solvents, ones which can achieve auxuii«*vjr «x 
lesins and diyneas of the coated films can be used. For example, 
hydrocarbon solvents including aliphatic hydrocarbon solvents, alicydic 
hydrocarbon solvents , aromatic hydrocarbon solvents, halogenetad 
• 5 ■ hydrocarbon solvents, and the like can be used. In addition, polar solvents 
including alcohol solvents such as methyl alcohol, ethyl alcohol, propyl 
alcohol, and the like; ketone solvents including methyl ethyl ketone, methyl 
. . .isobutyl ketone, and the like and alcohol ether solvents including propylene 

glycol monomethyl ether, propylene ^ycol dimethyl, and the like can be 
10 . used. 

However, in an oily ixik composition compoundiag aluminum 2- 
ethylhexoate, as organic solvents, hydrocarbon solvents including aliphatic 
hydrocarbon solvents. alicycUc hydrocarbon solvents , aromatic hydrocarbon 
solvents, halogenated hydrocarbon solvents, and the like can be preferably 

15 used. This is because in the case of hydrocarbon solvents, particularly of 
aliphatic hydrocarbon solvents, aUcydic hydrocarbon solvents , aromatic 
hydrocarbon solvents, halogenetad hydrocarbon solvents, the said three 
dimensional mesh structure (gel structure) can easily be formed thereby 
enabhngthe appearance of a prevention effect against the sedimentation 

20 and separation of the colorants fiiUy contrary to the alcohol solvents 

including propyl alcohol and ketone solvents including methyl ethyl ketone 
in which the said three dimensional mesh structure (gel structure) by the 
micelle is hard to bo formed in the mk. On the other hand, in soluble gelling 
■ agenLs including dibenzyhdcnesorbitan and the Uke. the said three 

25 dimensional mesli structure (gel structure) can easily be formed in alcohol 
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solvents including propyl alcohol, and the like or alcohol ether solvents, 
thereby enabling the appearance of a satisfactory preventative effect against 
the sedimentation and separation of the colorants. 

In the case of oily ink composition in this invention compounding 
soluble gelling agents including aluminum 2-ethylhexoate and the hke, 
cydohexane, methyl cydohexane, ethyl cydohexane, cydopentane can 
preferably be used among ahcydic hydrocarbon solvents as an eraser Uquid 
from the viewpointof being difficult to dissolve the writing lines and of 
dryness, but what is more important is that such solvents should also 
provide the environment to easily form the three dimensional mesh structure 
(gel structure) in the system against the soluble gelling agents like 
aluminum 2-ethylhexoate. 

For example, the same can be applied to aHphatic hydrocarbon solvents, 
particularly to iso-heptane, n-heptane, iso-octane, n-octane, and the like. 

As for organic solvents, quickly drying organic solvents are preferably 
used. In particular, when such quickly drying organic solvents whose vapor 
pressure is at least 20 mm Hg. preferably 20-300 mmHg ( 20-C-). -are used in 
the oUy ink in this invention, particularly in the correction ink in this 
invention wherein the ink composition contains opacifying pigments 
induding titanium dioxide and the like, since the pseudo-plastidty Quidity 
property is given to the ink, fluidity is shown when writing but after writing 
quickly dries losing the fluidity, il can be instantly written again on the 
opacifying surface. Therefore, they are preferable as correction inks. 

These organic solvents indude. in addition to cydohexane, methyl 
cydohexane. ethyl cydohexane. cydopeniaue as previously menUonod. 



14 



iso-hexane, iso-heptaixe, iso-octane, and n-octane can be cited. However, in 
view of quick dryness and pseudo-plasticity fluidity of the gelling agents, 
cyclohexane, methylcyclohexane, ethylcydohexane, cyclopentane are 
preferable; particularly methylcyclohexane is preferable. 

On the other hand, in dissolving soluble gelling agents like aluminum 
2-ethylhexoate to, for example, alicyclic hydrocarbon solvents, by adding a 
little amount of alcohol (particularly methyl alcohol or ethyl alcohol), 
aluminum 2-ethylhexoate becomes easily dissolved. 

That is, soluble gelling agents having polax group and non-polar group 
in the molecule becomes easy to dissolve by combining low polar ( or non- 
polar) solvents and polar solvents. Also, by combining low polar ( or non- 
polar) solvents and polar solvents, such soluble gelling agents, particularly 
for aluminum 2-ethylhexoate, easily form three dimensional mesh structure 
(gel structure) within its system. 

To be concrete, the compounding ratio of the alcohol solvents including 
methyl alcohol, ethyl alcohol, isopropyl alcohol and the hke to gelling agents 
is preferably 1 part by weight to 5 parts by weight. If alcohol solvents are 
compounded at greater than 5 parts by weight to 1 part by weight of gelling 
agents, even if alicyclic h3'drocarbon solvents are compounded, a 
three dimensional mesh structure (gel structure) is not formed easily by the 
gelling agents including aluminum 2-ethylhexoate. 

In the case of organic solvents, particularly of hydrocarbon solvents 
including aliphatic Ijydrocarbon solvents, alicyclic hydrocarbon solvents, 
aromatic hydrocarbon bolvenLs, halogcnetad hydrocarbon solvents, the 
content xs prttferably 10 70% by weight with respect to the total amount of 
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weight with respect to the total amount of the ink. 

When the content of these solvents is less than 10% by weight with 
respect to the total amount of the ink, the viscosity becomes so high that 
appropriate brush coating and writing performance is hard to obtain. On 
the other hand, when the content of these solvents is greater than 70% by 
weight with respect to the total amount of the ink, the opacifying property by 
colorants lowers and in the case of using colorants as Opacifying agents, the 

practicality deteriorates. 

For example, various types of dispersions and surface active agents in 
addition to fine silica flours to improve the coating and plastic pigments to 
adjust the flow properly can be added. 

Particularly, in the case of an oily ink in accordance with the present 
invention comprising a nonionic type surface-active agent, compared with an 
oily ink not containing said surface-active agent, dispersal stability of the 
colorants, particularly of the pigment particles, particularly of the pigment 
particles of a titanium dioxide and the fluidity of the ink can be further 
enhanced. This nonionic type surface-active agent is not specially limited, 
but higher alcohol ethylene oxide addition products, alkylphenol ethylene 
oxide addition products, and sorbitan aliphatic acid ester are preferable. As 
higher alcohol ethylene oxide addition products, polyoxyethylene lauiyl 
ether, and polyoxyethylene stearyl ether can be cited. As alkj'lphenol 
ethylene oxide addition products, polyoxyethylene nonyl phenyl ether and 
polyoxyethylene octyl phenyl ether can be cited. As sorbitan aliphatic acid 
oster, sorbitan ni<.iu>laurate. sorbitan raonooleate. sorbitan trioleate can be 
cited. In addition, the nouioiuc type Burface-active ar.ont preferably 
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comprise from 0,3 to 5% by weight with respect to the total amount of the 
ink. 

As above-mentioned, since the gel-type oily ink in accordance with the 
present invention can show excellent leveling property and can prevent the 
5 sedimentation of the colorants , while maintaining the brush coating and 
writing performance, it can be used for various types of writing instruments 
whether they are press-type or non-press-type, including oil-type ball-point 
pens and paint markers, in particular, erasers including correction pens and 
brush coating type correction liquid and the like. 
10 For example, the gel- type oily ink in accordance with the present 

invention can be used for the correction pen 1 shown in the Figure 1. This 
correction pen 1 contains an oily ink 12 in an ink containment tube 11 
related to the present invention showing pseudo-plasticity fluidity. This 
oily ink 12 can contain all types of inks as far as they are in accordance with 
1 5 the present invention, while the correction pen 1 in this embodiment can 
preferably used for a quickly dr3^ng correction ink comprising titanium 
dioxide as an opacifying white pigment and a quickly drying organic solvent 
as un organic solvent. As shown in the Figure 1, on an ink outflow part 14 
at one end of the ink containment tube 11 of this correction pen 1, a rod type 
20 pen tip 13 comprising of fibers or plastics is attached. In addition, at the 
other end of the ink containment tube 11 having a bottom, a pressurizing 
device 15 pressurizing the said ink containment tube 11 is attached, 
Fiuthcr, ovfir this correction pen 1, a coverage structural body 16 is fitted to 
prevent the evaporation uf quickly drying solvent contained in the oily ink 12 
ZT) and to prevonl dr>tni8H of the pen tip 13. For example, the ink containment 
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tube 11 of this correction pen 1 is composed of a transparent or semi- 
transparent synthetic resin material. And in this embodiment, unlike a 
conventional correction pens or a brush coating type correction bottle, no 
stirrer is contained in the ink containment tube 11. 

Further, for example, a gel-type oily ink in accordance with the present 
invention can be used for a correction pen 2 shown in the Figure 2. In this 
correction pen 2, an ink containment tube 21 is charged in an outer Qrlinder 
20 and an oily ink 22 related to this invention showing the pseudo-plasticity 
fluidity in the ink is contained in the ink containment tube 21. This oily ink 
22 can also contain all types of inks as far as they are oily inks in accordance 
with the present invention, while the correction pen 2 in this embodiment 
can also preferably be used for a quickly drying correction ink comprising 
titanium dioxide as an opacifying white pigment and a qxiickly drying 
organic solvent as an organic solvent. As shown in Figure 2, on an ink 
outflow part 23 at one end of the ink containment tube 21 of this correction 
pen 2, a pen tip 24 composed of a ball is attached to a socket 25. Also in the 
ink containment tube 21 of this correction pen 2, an ink follower 26 is 
contained in such a way that it attaches to the said oily ink 22 for preventing 
the back flow of the ink and the evaporation of the organic solvent. This ink 
follower 2G is composed of at least a first layer 261 touching the said oily ink 
22 and a second layer 262 touching the first layer 261. And the said first 
layer 261 is compo.sed of an aqueous gel-type substance containing a water- 
soluble polymer as a gelling agent and the said second layer 262 is composed 
of au organic li<iuid with involatiie or nonvolatile property. Since the oily 
ink 22 contained in tliis writing instrument is a quickly- drying gel-type oily 
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iixk having pseudo-plastidty fluidity whose viscosity of the oily ink 22 
contained in this writing instrument is not less than 700 mPa-s when the 
rate of shear is 0.1 (1/s) and not greater than 250 mPa's when the rate of 
shear is 100 (1/s) . It is important for the ink follower 26 to show the pseudo- 
5 plasticity fluidity depending on the said viscosity change with the outflow of 
this ink contacting with the said oily ink whea this ofly ink 22 flows out of 
the pen tip with thinning shear in writing, and to show the pseudo-plastidty 
fluidity suppressing the evaporation of the quickly-drying organic solvent. 
In this regard, in this writing instrument, the said aqueous gel-type 

1 0 substance is used as the first layer 261 and. particularly, in order to achieve 
the said requirement, as a gelling agent of the aqueous gel-type substance, 
saccharides including xanthane gum, welan gian, rhamsan gum, 
succinoglycan, gelan gxun, and the like, celluloses induding carboxymethyl 
cellulose, hydroxyethyl cellulose, and the like, synthetic water-soluble 

15 polymers including polyvinyl alcohol, polyacrylic acid sodium and the like , 
are preferably used. In addition, in order to further ensure to the meeting 
of the said requirement, this writing instrument provides at least the second 
layer 262 cx)ntacting with the first layer 261. The said second layer 262 is 
composed of involatile or non volatile organic liquid or gelatinized organic 

20 liquid. And as this organic liquid, polybutene and the like can be preferably 
used other than silicone oil. Further, in particular, in the case of this 
embodiment, since it uses oily ink containing quickly drying organic solvent, 
in order to <fuHure the prevention of dryness of the ink and the evaporation of 
Ihe organic aulvuul. as shown in the Figvire 2, at the pen tip 24 of a ball , in 

25 th(; d irection of the outflow of the ink, the energizing force of u spring is 
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provided and at the inner bottom of the cap 3. an elastic body 31 is provided 
to which the baU of this pen tip 24 adheres repulsively by the energizing 
force of a spring. As the elastic body 31, hotmelts, siUcone baUs, rubber 
caps, and the like can be used. For example, 26 is an ink outflow part 
5 conducting the oily iiik 22 in the ink containment tube 21 to the direction of 
the pen tip 24, and in this writing instrument, a back flow preventive valve 
is provided in the ink outflow part 26. Also, in this writing instrument, a 
back flow preventive body 27 is charged. Further, at the end of the outer 
cylinder 20 at the other end of the ink containment tube 21, a dryness- 

1 0 preventing agent 28 is packaged therein. As a dryness-preventing agent 28. 
for example, grease-type substance in which a quickly drying solvent is 
gelatinized is preferable. For example, a float 29 is set in the ink follower. 
For a further example, both the ink containment tube 21 and the outer 
cylinder 20 of this correction pen 2, similar to the said embodiment, are 

1 5 composed of a transparent or semi transparent synthetic resin material. 
And the embodiment also refers to the correction pen without the need of 
stirring and shaking without any stirrer in the ink containment tube 21, 
unlike conventional correction pens or brush coating-type correction bottle 
products. 

20 Since any of such correction pens as mentioned above contains gel-type 

oily ink with excellent dispersal stability, unlike the conventional correction 
pens or brush coating-type correction bottle products, it can flow out ink and 
write without shakinc or stirring by a stirrer. Also, when the wntmg 
process is stopped, since the outflowing ink loses fluidity and dries 

26 immediately, no problem occurs including the outflow, blurring of the ink or 
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the thickening of the tip of the coated fihn, and the like even when it is 
coated thickly on paper, thereby showing particular excellence in leveUng 
property and rewriting perjformance, such as over-writing performance. 
Also, since the oily ink in accordance with the present invention is a pseudo- 
plasticity fluidity body that is excellent in dispersal stabiHty and can prevent 
the separation and sedimentation of colorants, the oily ink can be contained 
in a transparent or semi-transparent ink containment tube or the outer 
cylinder, thereby realising the good product value including the good - 
looking appearance and the like. Further, it has the advantage of being 
capable of providing visual observation of the residual amount of the ink 
jfrom the outside of the writing instrument. 

The oily ink in accordance with the present invention cannot be 
restrictively applied to the said correction pen. For example, the 
configuration or the structure of the pen tip can be appUed to cylinder bodies 
(roUers) in addition to balls and rods (including chips). Further, it can be 
also appUed to a writing instrument having a pen tip holding a several pen- 
tip structure selected from balls, rods, and cylinder bodies. Also, in 
accordance with the present invention, as a measure to prevent the dryness 
of the ink and the evaporation of the organic solvent, any adhesion measures 
may be included as far as they are ones to adhere to the structure of the ink 
outflow part including the pen-tip other than the method mentioned in the 
said embodiment. Further, in the case of the said embodiment, although 
the ink containment tube and the outer cyhnder are composed of a 
trausparenl or semitraueparent synthetic resin material, various iypes of 
the materials including the transparent or semitransparent glass muteriale 
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or : 



nontraneparent synthetic resin materials or glass materials can be used. 
In addition, the ink containment tube can have the bottom as in a said 
embodiment or without the bottom as in a refilling type. 

The said embodiment refers to a correction pen, however, it can be 
5 appUed to paint markers or oil-type baU-point pens. Further, it can be 
appUed for the correction tools with a bottle type brush coatings. For 
information, in the case of the oily ink including the quickly drying organic 
solvents, the most preferable is to apply for the correction pens, paint 
markers, and the oH-type ball-point pens whose structure can contain the 
10 oily ink in the closed space. 
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EXAMPLES 

(Example 1 and Comparative Examples) 

The oily ink compositions of the present invention in the Examples 
(Table 1) and the other oUy ink compositions in the Comparative Examples 
(Table 2) were prepared according to the compounding compositions shown 
in the Tables. First, resins were heated and dissolved into 
methylcyclohexane, the organic solvent. Thereafter alcohol as a solution 
aiding agent.wa3 added. Next, soluble geUing agents (where indicated ) 
were added and made into solution by thoroughly stirring with the dissolver, 
thereby preparing resin liquid containing soluble gelling agents. 

Next, titanium dioxide or aluminum powder pigment as the colorant, 
and the said resin liquid were mixed and after complete kneading, dispersion 
disposal was made u6in{T a heretofore known dispersing machine, thereby 



obtaimng the specific oily ink. For infonnation. the compounds shown i 
the Tables are represented by parts by weight. 
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In the Tables, 

Titanium dioxide A is manufactured by Titan Kogyo Co., Ltd. under the 
trade name of Kronos KR-270, 

Titanium dioxide B is manufactured by Titan Kogyo Co., Ltd.under the 
6 trade name of Kronos KK-380N, 

Titanium dioxide C is manufactured by Ishihara Sangyo K.K. under the 

trade name of R-930, 

Aluminum powder pigment is manufactured by ECKART-WERKE 
under the trade name of HYDROLAC BGH CHROM X, 
10 Aluminum 2-etbyUiexoate is manufactured by HOPE CHEMICAL CO., 

LTD., under the trade name of OCTOPE Al-A, 

Alkylphenol resin is manufactured by Arakawa Chemical Industries 
Ltd., under the trade name of TAMANOL 510 

Rosin-modified resin is manufactured by Arakawa Chemical Industries 
15 Ltd. . under the trade name of TAMANOL 135 

Alkyd resin is manufactured by Arakawa Chemical Industries Ltd., 
under the trade name of Arakyd 6701-60 

Nonionic surface active agent A is manufactured by Kao Corporation 
under the trade name of RHEODOLSP-010 
20 Nonionic surface active agent B is manufactured by Kao Corporation 

under the trade name of EMULGEN 105 

For information, in the Tables, the solubility of the soluble geUing 
acenis to the organic solvent (20'C) is represented by the solubility (% by 
weight) of each soluble golling agent to methylcyclohoxane and etliyl alcohol. 
25 The; lai Kt: value of solubihty showG that the soluble gelling agents can eaeUy 
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be dissolved and as shown m the Comparative Example 5, if the solubility 
equals to 0, 

it shows that the soluble gelling agents are not dissolved to the solvent but 
disperse. In addition, in the Table, the viscosity is shown based on the 
5 viscosity (mPa* s) with the shear force added to the ink by the rotation of a 
ball using the correction pen shown ia the said Figure 2 having the pen-tip 
with a ball whose diameter at the top end is 1.0mm holding the gap of 60 jim. 

Next, the oily ink in the E^camples 1-4 and the Comparative Examples 
10 1-5 were put into glass bottles and the (dispersal stability) was evaluated at 
room temperature and at the temperature of 40*C over time. Each of the 
evaluation items is as follows and in the Tables, the evaluation is 
represented by (the concentration of the top layer/the sedimentation amotmt 
at the sublayer). 
1 5 (The concentration of the top layer) 

The component of the top layer (supernatant liquid) of the oily ink in 
the glass bottle was stripped with a dropping pipette, coated on the black 
paper and evaluated. I is for the one which is the same as the initial state 
of the evaluation, II is for the one which is thinner compared with the said 
20 initial state of the evaluation, and HI is for the one which is the state where 
nothing appears on the paper. 

(The sedimentation amount at the sublayer) 

The evaltiation was relatively made by the amount of the cake raked by 
a spatula of the sublayer of the oily ink in the glasK bottle. 1 is for the one 
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which has Uttle cake, n is for the one which has some cake, and 1 is for the 

one which has much cake. 

Also, the oily ink in the Examples 5-9 and the Comparative Examples 
6-7 were evaluated on stabiUty at a settled state (dispersal stabiUty) over 
time, and the whole appearance of the ink was observed from the top layer to 
the sublayer. In the Tables, I is for the one which is the same as the initial 
state of the evaluation, H is for the one in which sedimentation is seen 
compared with the said initial state of the evaluation, and DI is for the one 
in which sedimentation is clearly seen. 

Next, in the Tables, organoleptic evaluation was made respectively on 
the fluidity of the ink (the amount of the outflowing ink). 

The oily ink in the each Example and Comparative Example was 
contained in the ink containment tube of the correction pen shown in the 
said Figure 2 having a pen tip holding the ball whose diameter at the pen tip 
is 0.5 mm,1.0 mm. and 1.5 mm with the gap of 30m, 60iun, and 90^m 
respectively and then written on black paper and evaluated. 
I IS for the one which is excellent, fl is for the one which is good, and HI 

is for the one which is not good. 

Further, in the Table, organoleptic evaluation was made respectively on 
the levcUng property. wriUng performance, and the dryness of the coated 
films. The oily ink in the each Example and Comparative Example was 
contained in the ink contuinmcat tubo of the correction pen shown in the 
said Figure 2 having a pen lip holding the ball whose diameter at the pen tip 
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is 1.0 mm and written on the black paper and evaluated. 

I is for the one which is excellent, E is for the one which is good, and ID 

is for the one which is not good. 

For information, all correction pens used for the said various 
5 evaluations have the structure shown in the Figure 2 and all of them use the 
ball-point pen tips made of stainless (the material of the balL carbide alloy). 

From the Tables, the ink in accordance with the present invention in 
the Examples was good in any respect of the fluidity, dispersal stability, 
leveling property, writing performance, and dryness of the ink. Particularly, 

10 in the case of the oily ink in the Examples 5-9 further compounding with 
nonionic 8urface:active agent, compared with the ink not compounding with 
nonionic surface-active agent, the fluidity and the dispersal stability of the 
ink was recognized to be enhanced a great deal by the effect of the said 
surface-active agent even when the resin compounding amount is Uttle. 

1 5 This invention can , as previously mentioned, prevent the 

sedimentation of the colorants, while maintaining a good leveUng property, 
brush coating and writing performance in the case of an oily ink, particularly 
of the correction ink. Therefore, this invention can provide a correction pen 
which can be applied without redispersing or restirring. In addition, 

20 particularly, in the case of an oily ink having pseudo-plasticity fluidity 
containing opacifying pigments including titanium dioxide and quickly- 
drying organic solvent, extremely exc<!llGnt correction ink can be obtained in 
that smooth rewriting surfacR appears even when written thickly bocause. 
when the writing process on th(. paper and the like stops, it dries instantly. 

2G while losing the fluidity. 
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Therefore, the oily ink composition of the present invention can 
preferably be used for a correction ink but further can be applied for an 
for oily ball-point pens and an ink for paint markers as well. 



